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ABSTRACT 
Gonioscopy is the only procedure available for viewing the 
anterior chamber angle structures. As optometry is expanding its 
scope and playing a more active role in the diagnosis and 
management of ocular disease, gonioscopy is becoming a procedure 
with which optometrists must be proficient. This paper is composed 
of pictures and slides of normal and anomalous anterior chamber 
angles. Included are interpretations of the pictures, explanations of 
the procedure, and indications for its use. 
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INTRODUCTION 
Now that all 50 states have passed diagnostic pharmaceutical agent 
(DPA) legislation and 25 states have passed therapeutic pharmaceutical 
agent (TPA) legislation, optometrists have gained the right and the 
responsibility to diagnose ocular disease. Gonios.copy is the only procedure 
available to assess the configuration and structures of the anterior 
chamber and to evaluate disease involving the anterior chamber of the eye. 
It is necessary to perform gonioscopy on all glaucoma suspects and on 
patients in whom you suspect other anterior chamber anomalies such as 
pigmentary dispersion syndrome, pseudoexfoliation syndrome, angle 
recession, plateau iris, iris bombe, rubeosis iridis, and anterior cleavage 
syndromes. 9,1 0,23,25,31 ,40,45,47 Additionally, gonioscopy should be 
performed prior to dilation on all patients who appear to have narrow 
anterior chamber angles. 
The purpose of this paper is to provide practicing O.D.'s and students 
with a comprehensive teaching guide to aid in the· acquistion of the skill of 
gonioscopy. This aid will contain the procedures and "pearls" that we 
have learned in performing this technique along with photographs and 
explanations of the configurations and appearance of various anterior 
chambers. 
History 
Gonioscopy (derived from the Greek root gonia-angle and scopia-to 
view) actually began in 1907 when Trantas, an ophthalmologist, indented 
the limbus on a keratoglobus patient, bringing the anterior chamber into 
view. 5 Salzmann, in 1914, became the first to utilize a dome goniolens to 
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directly view the anterior chamber angle.s Koeppe, Troncoso, and Barkan 
further developed and modified the dome goniolens.s Present day 
gonioscopy began in 1938 when Goldmann used a gonioprism mirror and a 
biomicroscope to indirectly view the anterior chamber angle.s The 
biomicroscope allowed improved viewing due to variable illumination and 
magnification of the angle. 
Direct vs. Indirect 
Normal observation of the anterior segment of the eye does not allow 
a view of the anterior chamber angle, because the light rays from the 
anterior chamber are reflected back into the anterior chamber when they 
reach the corneal-air interface. The goniolens acts to eliminate the 
refractive interface between the cornea and the air allowing the light rays 
to pass through the cornea and the angle structures to be viewed. 
Direct gonioscopy is performed when a dome goniolens such as a 
Koeppe or Balkan lens is placed directly on the cornea. An illumination 
system and gonioscope are then used to obtain a direct, 3600 view of the 
anterior chamber angle. This direct system does provide excellent 
stereopsis in all 4 quadrants, but a distorted image of the angle is created 
by the aberration of the dome lens. 
Indirect gonioscopy, unlike direct, uses a mirror to view the angle. It 
is the most common procedure and requires only a biomicroscope and a 
mirrored goniolens, e.g., Goldmann 3-mirror or Zeiss 4-mirror. 
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Fig. 1. Indirect gonioscopy 
Like direct gonioscopy, a lens is placed directly in contact with the 
cornea, but the image created is inverted. The observed angle is actually 
180 degrees from the position of the mirror. For example, when looking 
through the superior mirror, it is actually the inferior angle that is 
viewed. With this method, the patient can remain seated behind the slit-
lamp, the magnification can be varied, and angle details can easily be seen. 
However, in order to see all quadrants of the angle, the goniolens must be 
rotated on the cornea. 
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SIMPLE ANATOMY 
e 
l l ! ! 
Fig. 2. Anterior chamber angle structures 
(courtesy of Alcon Laboratories) 
Before it is possible to assess an anomalous anterior chamber, it is 
necessary to learn the anatomy of a normal anterior chamber angle. From 
posterior to anterior, the wall of the anterior chamber angle is composed 
of the ciliary body, scleral spur, trabecular meshwork, and Schwalbe's 
line. The iris forms the other side of the anterior chamber angle. The 
peripheral part of the iris, the iris root, inserts into the ciliary body. The 
angle at which the iris approaches the ciliary body determines which 
structures of the anterior chamber wall will be visible. 
The ciliary body is the most posterior structure in the anterior 
chamber angle. It extends from the ora serrata into the anterior chamber 
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and appears dark grey to tan. The ciliary body inserts into the more 
anteriorly positioned scleral spur. 
The scleral spur is a white band composed of collagen and elastin that 
anchors the ciliary body. Slight adjustments in the position of the 
goniolens may cause light to be reflected off the scleral spur making it 
appear brighter and more visible. 
The trabecular meshwork is adjacent to the scleral spur. It is 
composed of porous plates and acts as a sieve channeling the aqueous out 
of the anterior chamber. The trabecular meshwork is darker than the 
scleral spur and often has a ground glass or beige appearance. Pigment is 
commonly seen in the posterior portion of the trabecular meshwork. 
Schlemm's Canal, which collects the aqueous as it passes through the 
trabecular meshwork and directs it to the venous outflow system, is also 
located in the posterior one-third of the trabecular meshwork. It can be 
seen most easily when it is filled with blood. Blood in Schlemm's canal 
can be induced by placing pressure on the eye with the goniolens or it can 
be seen naturally in cases of low intraocular pressure or anterior chamber 
inflammation.19 
The most anterior structure in the anterior chamber angle is 
Schwalbe's line. Schwalbe's line is actually a white ridge formed by the 
termination of Descemet's membrane. If it is thought of as the internal 
limbus of the cornea, its anterior position is easy to visualize. Pigment 
commonly collects on this ridged structure, causing it to appear tan rather 
than white. 
When viewing the anterior chamber through the goniolens, it will 
appear as if you were standing in the pupil looking across the iris into the 
anterior chamber. Remember the anterior chamber angle extends 3600. As 
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you turn around in a circle in the pupil you will always be looking into the 
angle with the cornea over your head. The structure that appears next to 
the peripheral iris is the most posterior structure of the angle. In a wide 
open angle, a dark band (ciliary body), white band (scleral spur), ground 
glass or beige band (trabecular meshwork), and then another white band 
(Schwalbe's line) will be observed. 
GRADING SYSTEMS 
Several different grading systems have developed for assessment of 
the anterior chamber angle. The Van Herick method is used to screen 
potentially narrow angles but does not allow the anterior chamber angle 
structures to be viewed.44 During the Van Herick method, an optic section 
is placed at the limbus, and the width of the bright corneal band is then 
compared to the width of the adjacent shadow (the anterior chamber). The 
ratio of these widths is graded as the anterior chamber to cornea ratio 
(AC/C): 
Grade 4: AC/C .c!. 1/2 
3: 1/2 > AC/C > 1/4 
2: AC/C = 1/4 
1 : 1/4 > AC/C > 0 
0: AC/C = 0 
Systems by Gorin & Posner, Shaffer, and Spaeth use gonioscopic views 
to classify the anterior chamber angle.19,37,38 They consider the width of 
the angle between the iris and the ciliary body, the insertion of the iris to 
the ciliary body, and the configuration of the iris in their classification 
systems. The Scheie system is based on the number of structures visible 
in the angle.36 It grades more open angles as lower numbers. 
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Conventionally, most optometrists grade anterior chamber angles 
from 0 - 4 according to the structures seen on gonioscopy. More open 
angles are graded as higher numbers. In increasingly narrow angles, the 
more posterior structures are obscured from view. If all angle structures 
can be seen (ciliary body, scleral spur, trabecular meshwork, and 
Schwalbe's line), the angle is a grade 4. If the ciliary body is not visible, 
it is a grade 3. If only the trabecular meshwork and Schwalbe's line are 
present, it is a grade 2. It is a grade 1 if Schwalbe's line is the only 
structure visible. If no structures are seen, the angle is considered 
closed. In some cases, a certain structure is not visible, but a deeper 
structure can be seen. The angle should be graded according to the deeper 
structure seen. The amount of pigmentation and the presence of iris 
processes or adhesions should also be graded. 
The most accurate way to describe the anterior chamber angle is to 
evaluate the iris configuration and its approach to the angle wall. For our 
purposes, we will grade each angle by denoting the most posterior 
structure that is visible in each quadrant. 
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PROCEDURES 
Van Herjck procedure 
As mentioned earlier, the Van Herick technique is used as a screening 
technique during a routine slit lamp examination. The anterior chamber 
depth is compared to the corneal thickness to derive a ratio. This 
technique should be performed on every patient, particularly if pupillary 
dilation is to be performed. 
Here is how to perform the Van Herick technique: 
1. Move the illumination arm and microscope apart to an angle of 
approximately 600. Use magnification of at least 20X. 
2. Focus a thin optic section of maximum vertical length on the 
very edge of the temporal limbus. 
3. The width of the anterior chamber (dark, inner band) is compared 
to the corneal width (bright, outer band). 
(see photo 1) 
grade 4 Van Herick 
(see photo 2) 
grade 1 Van Herick 
Note: The grade 1 Van Herick photo was not taken at the limbus 
to reduce glare from the conjunctiva. 
4. When you move the slit beam from the limbus to the central 
cornea, you can appreciate the depth of the anterior chamber. If 
the anterior chamber is deep, the corneal beam and the beam 
focused on the iris will separate rapidly. However, if the anterior 
chamber is narrow, the 2 beams will separate more slowly. 
5. The anterior chamber angle should be estimated in all 4 quadrants: 
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temporal, nasal, superior, and inferior. A cross such as this 
~ 4 
Fig. 3. Cross used to grade each angle quadrant 
can be used to record the grade of each quadrant. A horizontal 
optic section should be used to grade the superior and inferior 
quadrants. 
6. Grading the angle is done by grades 0 - 4 as described earlier. 
Grades 4 and 3 are open angles and present very little risk of 
closure with dilation. Grade 2 is a moderately narrow angle and 
poses some risk of angle closure. Grade 1 is a narrow angle, and 
the patient is at risk of an angle closure with dilation. Grade 0 
angles are closed. Gonioscopy should be performed before dilation 
of any angles grade 2 or 1 with the Van Herick technique to 
further assess the possibility of angle closure. 
Remember: A Van Herick grade 4 does not equal a 
gonioscopic grade 4. The Van Herick method merely 
estimates the depth of the anterior chamber whereas 
gonioscopy provides a view of the anterior chamber 
structures. 
Van Herick pearl: 
If you have difficulty remembering which reflections to 
compare, try this: 
-Place the illumination arm in alignment with the microscope and 
focus on the center of the cornea with an optic section. 
(see photo 3) 
-Slowly move the illumination arm off axis. 
-Notice that 2 reflections appear as you move the illumination arm 
out, one off the cornea and one off the iris. 
-The dark area between these 2 reflections is the anterior chamber. 
The anterior chamber is optically empty and will be completely dark 
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unless there is an anterior chamber inflammatory reaction. 
(see photo 4) 
-Note that the further off axis you move the illumination arm, the 
more the area between the 2 reflections (i.e. the anterior chamber) 
increases. It is as if you were taking the optic section and rotating it 
about the y axis, exposing the anterior chamber. 
-Now use the joystick and move the microscope off the center of the 
cornea toward the limbus. Leave the illumination arm off axis by 
600. 
-As you move towards the limbus, notice that the 2 reflections move 
closer together--that is, the dark area between the 2 reflections 
narrows. This is because the anterior chamber becomes more shallow 
as you move towards the limbus. 
-You have moved past the limbus onto the conjunctiva when the 
corneal reflex disappears. Move back towards the cornea until that 
reflex first appears. You are now at the limbus. 
-Now compare the width of the corneal reflex to the dark band of the 
anterior chamber. This is the Van Herick ratio. 
(see photo 5) 
Gonioscopy procedure 
Complete and accurate evaluation of the anterior chamber angle 
requires proficiency in gonioscopy. Gonioscopy performed on patients 
without anterior chamber anomalies allows the optometrist to view the 
variability in normal angles. One must be familiar with normal angles in 
order to recognize abnormal angles. 
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Goldmann 3-mirror lens 
(see photo 6) 
goniolens photo 
A commonly used goniolens is the Goldmann 3-mirror lens. It is a 
special contact lens consisting of 3 mirrors positioned at different angles. 
The bullet-shaped mirror is used for angle assessment. The other 2 
mirrors are used for stereoscopic fundus evaluation. 
1 
1. A--Angle 
2. U--UorteH (equator) to ora 
3. Mid-periphery 
4. Posterior pole 
3 2 
Fig. 4. Goldmann 3-mirror lens 
One- and two-mirror Goldmann lenses are also available. The one-
mirror lens is the least expensive but requires the examiner to rotate the 
lens almost 3600 to view all quadrants of the anterior chamber angle. The 
2-mirror lens allows 2 angle quadrants to be examined with one lens 
position . Rotating the lens 900 brings the remaining 2 angle quadrants 
into view. The one- and two-mirror Goldmann lenses are smaller than the 
Goldmann 3-mirror and work well in patients with small palpebral 
fissures. 
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Remember: The mirrors provide a view 1800 from where the 
mirror is located. For example, if the goniomirror is placed 
superiorly, you are viewing the inferior angle. 
Here is a step-by-step procedure for using the Goldmann lenses: 
1. Wash your hands. 
2. Discuss the procedure with the patient. 
3. Clean the goniolens with non-abrasive hard contact lens solution. 
Rinse with water and blot with a tissue. Disinfection of the lens 
with bleach between patients is important to prevent transfer of 
viruses or other organisms. 
4. Instill one drop of topical anesthetic, e.g., 0.5°/o proparacaine, in 
both eyes to prevent the blink reflex. 
(see photo 7) 
5. Place the goniolens on a tissue with the ocular (concave) surface 
up. Discard 1-2 drops of goniosol (1 °/o methylcellulose solution) 
on the tissue to remove any air bubbles. Keeping continuous 
pressure on the bottom of the bottle, fill the surface of the 
goniolens 1/3 - 1/2 full with goniosol. 
-If necessary, you can remove air bubbles from the goniolens 
with a sterile cotton swab or a tissue. Storing the goniosol 
upside down will also help reduce air bubbles. 
(see photo 8) 
6. Position the patient behind the slit lamp. 
7. Adjust the slit lamp to a medium parallel piped, 1 OX 
magnification, and the illumination arm off axis by about 1 oo. 
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8. To apply the goniolens: 
-Hold the lens in your right hand for examining the 
patient's left eye, and vice versa. You need to be able to 
perform the technique with both hands. 
-Hold the bottom of the goniolens between the thumb and 
index finger so that you can turn it onto the eye. (Your 
index finger should be towards you, and your thumb should 
be towards the patient.) 
(see photo 9) 
-Hold the patient's lids open with your other hand. 
-Have the patient look up. Tell the patient the lens will 
feel cool on their eye. 
-Rest the edge of the goniolens on the patient's lower lid 
and quickly roll the lens forward onto the inferior bulbar 
conjunctiva. 
(see photo 1 0) 
-Have the patient slowly look straight ahead so that the 
lens is centered on the cornea. 
-The lens is held somewhat by capillary attraction, so 
minimal pressure is needed to hold the goniolens on the 
cornea. 
(see photo 11) 
9. Bubbles may form beneath the lens. This is usually due to 
decentration of the lens on the cornea. 
-If the bubbles are sma!l, you can try rotating the lens 
toward the bubbles to remove them. 
-If the bubbles are large, it is probably best to remove 
the lens and begin again. 
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10. Too much pressure is most likely being exerted when: 
-Blood can be seen in Schlemm's canal. (This may not 
always occur). 
-Folds are observed in the corneal endothelium. This may 
blur the view of the angle wall. 
Pearl: Exerting excessive pressure on the goniolens may artificially open 
the angle and result in an inaccurate evaluation. 
11. Focus on the angle through the bullet mirror with 1 OX 
magnification. A systematic sequence of viewing will help you in 
recording the structures. 
-Place the bullet-shaped mirror superiorly (12:00) 
-Focus the beam on the structures. Increase the 
magnification to 16X or higher. 
-Rotate the mirror clockwise to view all quadrants of the 
angle. You can use 2 hands to rotate the goniolens. 
Pearl: The inferior angle is the easiest to see (mirror at 12:00). 
The superior angle is the most difficult to see (mirror at 6:00). 
12. To remove the goniolens, the seal must be broken between the lens 
and the eye. You can rock the lens from side to side or up and 
down, move the lens over the limbus, or press on the conjunctiva 
at the limbus to release the pressure. 
(see photo 12) 
13. After the lens is removed, the eye should be thoroughly irrigated 
with sterile saline to remove excess goniosol. 
(see photo 13) 
-Have the patient hold tissues from the nose to the ear. 
-Have the patient look down. 
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-Direct saline into the superior cul-de-sac and rinse 
profusely. Repeat. 
-Have patient look up and direct the saline to the inferior 
cul-de-sac and rinse profusely. 
-You can also rinse lateral and medial areas while the 
patient looks in the opposite direction. 
-Try to remove as much of the goniosol from beneath the 
lids as possible to prevent irritation. 
14. Clean the goniolens with hard contact lens solution and water. Do 
not let the goniosol dry on the lens. Disinfect with bleach. 
15. Check the integrity of the cornea. First look with white light. A 
ground glass appearance indicates corneal edema. Then place 
fluorescein in the eye and look for any signs of corneal staining 
with the cobalt filter on the slit lamp. 
Pearl: The amount of corneal staining is dependent on many factors. 
These include the amount of movement and pressure exerted on 
the eye, the amount of time the lens is on the eye, and the 
concentration of methylcellulose in the goniosolution. 
Additionally, the patient's own epithelial strength and cornea 
sensitivity contribute to the amount of epithelial staining. 
16. Counsel the patient that an irritative, gritty, sandy feeling in the 
eye may be felt for 2-4 hours after the anesthetic wears off. 
Corneal wedge technique: 
If you have a difficult time orienting yourself to the angle structures, 
this technique helps to identify them. It is also useful to examine how the 
iris attaches to the angle wall. Focus a very bright thin optic section on 
the angle using 16X magnification. Keep the illumination arm at a 1 oo 
angle from the microscope. Follow the slit beam up the angle wall until 
you see a V-shaped wedge. The V points to Schwalbe's line, and the 2 arms 
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of the V follow the anterior and posterior surfaces of the cornea. If the 
point of the V is not visible, the angle is closed anterior to Schwalbe's 
line. 
Zeiss or Posner 4-mirror lens 
(see photo 14) 
4-mirror lens 
The Zeiss or Posner lens is composed of 4 mirrors, all of which are 
used to evaluate the angle. The technique requires good manual dexterity, 
but once mastered it is simple and convenient. Minimal rotation of the 
lens is necessary to examine 3600 of the angle. No viscous solution 
(goniosol) is necessary for using the Zeiss lens, although, a nonviscous 
hard contact lens wetting solution can be used. Thus, there is less trauma 
to the eye and less possibility of corneal staining. The 4-mirror lens is 
ideal when further testing such as visual fields or fundus photography is 
indicated. 
A local anesthetic is instilled into each eye. The lens is held with the 
handle so that the flat edge of the lens parallels the lower lid. As the 
patient looks straight ahead, the lens is placed directly on the cornea. 
Very little pressure is needed. Too much pressure with the Zeiss lens will 
push aqueous back into the anterior chamber causing the angle to look 
deeper than normal. Excessive pressure also causes folds to appear in 
Descemet's membrane, obscuring the view of the angle. 
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Pearls: Holding the handle closer to the lens allows more control and 
stability. It is also easier to monitor the amount of pressure. 
-Examiners have a tendency to move the lens temporally. Watch 
carefuiiy to insure the lens is centered on the cornea. 
PICTURES AND INTERPRETATIONS 
Schwalbe's line 
trabecular meshwork 
tiliEU'\II:JOdl,l 
pupil 
Fig. 5. Diagram of angle structures 
Remember the anatomy of the angle: 
From posterior to anterior the structures are ciliary body, scleral spur, 
trabecular meshwork, and Schwalbe's line. When first practicing 
gonioscopy, one is often surprised that the angle structures occupy such a 
small part of the field of view. 
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To begin: 
Once the goniolens is properly placed on the cornea, locate the bullet-
shaped mirror and focus the slit lamp on the structures seen through that 
mirror. Orient yourself by locating the pupil. From the pupil follow the 
iris to where it ends. You are now looking at the anterior chamber angle. 
The sloping wall is the cornea. Focus your attention to where the cornea 
and peripheral iris meet. This small area contains the angle structures. 
PHOTO 15. 
Normal open angle 
Photo 15 shows a wide open angle. Ignore the white dome with the 
black streak over the iris. This is the cornea and its reflection. Direct 
your attention to the thin band adjacent to the peripheral iris. This is the 
most posterior structure of the angle. In photo 15, this thin dark band is 
the ciliary body, identifying this angle quadrant as a grade 4. 
Directly above (anterior to) the ciliary body band is a white band. 
This is the scleral spur. Anterior to this structure is the beige-colored 
trabecular meshwork. The most anterior structure of the angle is 
Schwalbe's line. In photo 15, Schwalbe's line contains pigment, giving it a 
brownish appearance. Also note the iris processes. These finger-like 
projections extend from the peripheral iris to the ciliary body. 
The following are a variety of open angles. 
PHOTO 16. PHOTO 17. PHOTO 18. PHOTO 19. PHOTO 20. 
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Observe the normal variation of structure color and contrast. Also do 
not let the orientation of the angle confuse you. Remember to find the 
pupil and look across the iris into the angle. 
Common errors 
When first practicing gonioscopy, angle structures may be difficult to 
distinguish due to these procedural errors. 
PHOTO 21. PHOTO 22. 
Bubbles in the goniosol are commonly encountered. In photos 21 and 
22, the reflections from the large bubbles totally obscure the angle. It 
would be best to remove the goniolens and reapply it in this case. 
It may be possible to remove bubbles near the edge of the goniolens by 
having the patient change fixation or by adjusting the goniolens. This may 
not eliminate the bubbles, but may merely move the bubbles away from the 
angle. 
PHOT023. 
Low magnification makes it difficult to identify the angle structures. 
If the structures appear small and far away (photo 23), increase the 
magnification. 
PHOT024. 
Focusing on the iris (photo 24) blurs angle detail. If the iris texture 
is in sharp focus, move the joystick forward to focus on the angle 
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structures. Incorrect tilt on the goniolens will also blur angle detail. 
Adjusting the tilt of the lens may clear the view of the angle. 
PHOT025. 
An optic section (photo 25) is useful in performing the corneal wedge 
technique or in evaluating iris topography, but does not allow enough light 
to easily identify angle structures. Increasing the beam width will 
produce a better view. 
PHOT026. 
Blood may occur naturally in Schlemm's canal or may be caused by 
pressing too hard on the goniolens. This creates a red band in the 
posterior portion of the trabecular meshwork (photo 26). If this is 
observed, lessen the pressure exerted on the goniolens. 
Normal angle variations 
PHOT027. 
Blood vessels may be seen in lighter colored irides. Do not confuse 
these with rubeosis iridis. The blood vessels in rubeosis iridis often are 
smaller, located on the iris surface, orig inate at the pupillary margin, and 
progress into the angle. The blood vessels in photo 27 are normal circular 
ciliary body vessels . 
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PHOTO 28. PHOTO 29. PHOT030. 
The color of the ciliary body varies from person to person. Note the 
different shades of brown in the ciliary bodies of photos 28, 29, and 30. 
PHOT031. 
Pigment often accumulates in the posterior portion of the trabecular 
meshwork (photo 31). The difference in coloration between the posterior 
and anterior trabecular meshwork may make it appear as two different 
structures. Do not rely on color alone to distinouish angle structures. 
PHOTO 32. PHOTO 33. 
Schwalbe's line is quite prominent in some eyes. It may appear as a 
dark band if it accumulates pigment (photo 32). In some individuals, 
especially those with Axenfeld's syndrome, Schwalbe's line may appear as 
a bright, white band (photo 33). These normal variations make Schwalbe's 
line easy to identify. 
PHOTO 34. PHOTO 35 PHOTO 36. 
All angle structures will not be present in shallow angles. Note that 
the ciliary body is not visible in photos 34, 35, and 36. Only the trabecular 
meshwork is visible in photo 34 and photo 35 (grade 2). No angle 
structures are identifiable in parts of photo 36, making the angle appear 
closed or very narrow. 
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PHOTO 37. PHOTO 38. PHOTO 39. 
Small, cobweb-like iris processes can often be seen in the anterior 
chamber angle extending from the iris to the scleral spur or trabecular 
meshwork (photos 37, 38, and 39). These small processes are remnants of 
iris development and are visible in approximately 1/3 of normal eyes. 
They do not interfere with aqueous outflow through the trabecular 
meshwork, but they can make it difficult to identify angle structures. 
Brown eyes tend to have more visible iris processes, and the number of 
processes decreases with age.27 
It is important to differentiate iris processes from peripheral 
anterior synechiae (PAS) where the peripheral iris actually adheres to the 
angle wall. Iris processes tend to follow along the angle without adhering 
to the wall. PAS, however, have large attachments to the iris and are 
more irregular than iris processes. 
Plateau iris 
This is an iris configuration which causes the anterior chamber to 
erroneously appear open with the Van Herick angle estimation technique. 
Gonioscopy is the only procedure that allows one to detect a plateau iris 
configuration. Gonioscopy will reveal a flat central iris that dips 
posteriorly in the periphery and runs almost parallel to the cornea before 
inserting into the anterior chamber wall. This creates a narrow angle of 
insertion. Dilating an eye with this iris configuration may cause the iris 
to bunch up in the anterior chamber angle, blocking the outflow of aqueous 
through the trabecular meshwork. 
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Fig. 6. Normal Iris Plateau Iris 
If outflow is obstructed, secondary glaucoma may develop. The 
treatment of choice is argon laser genioplasty or miotic therapy.18,23,46 
Genioplasty will open up the angle so that the aqueous can exit the 
anterior chamber. Miotics are effective because they constrict the pupil, 
keeping the iris from interfering with the aqueous outflow. An iridectomy 
or iridotomy will be ineffective since pupillary block is not present and 
aqueous is already able to move freely from the posterior chamber to the 
anterior chamber.18 
Peripheral anterior synechiae (PAS) 
Peripheral anterior synechiae (PAS) occur when the peripheral iris 
adheres to the anterior chamber wall or the cornea itself. It is often 
associated with chronic angle closure glaucoma or inflammatory 
conditions such as uveitis.1 a 
PAS must be differentiated from appositional angle closure (plateau 
iris). Recall that the peripheral portion of a plateau iris bends posteriorly 
and follows the wall of the angle before inserting at a narrow angle into 
the anterior chamber wall. The close proximity of the iris to the cornea 
wall may be mistaken as an adhesion (PAS) on initial inspection. Dynamic 
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gonioscopy with a Posner or Zeiss goniolens can differentiate the two 
conditions.1 6 
Dynamic gonioscopy pearl: 
If the angle looks closed, have the patient look in the direction of 
the goniomirror or tilt the goniomirror toward the angle you are 
viewing. If structures can now be seen, this indicates the angle is 
actually open but has a narrow approach (plateau iris). If the angle 
still appears closed, suspect PAS. 
CONDITIONS INDICATING GONIOSCOPY 
PIGMENTARY DISPERSION SYNDROME (PDS) 
PHOTO 40. PHOTO 41. 
Kruckenberg's spindle 4+ pigment in angle 
This condition is characterized by pigment deposition in the anterior 
and posterior angle structures. Typically pigment is found on the anterior 
capsule of the lens, the endothelium of the cornea (Kruckenberg's spindle), 
on the iris itself, and in the trabecular meshwork of the angle.11 
PDS is more prevalent in young, Caucasian, myopic males.39 A clear 
hereditary pattern has not been demonstrated. It is thought that the 
pigment is liberated from the iris pigment epithelium when the lens 
zonules rub against the iris.9 This leaves mid-peripheral linear holes in 
the iris which can be detected with transillumination. 
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Patients with PDS are at an increased risk for developing glaucoma.9 
Gonioscopy should be performed on any patient exhibiting these signs to 
determine if the pigment is compromising aqueous outflow by clogging the 
trabecular meshwork. Intraocular pressure (lOP) should be monitored 
every 3-6 months until the optometrist is confident that it is stable.1 3 
Visual fields should also be performed if there is an increase in lOP. 
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PSEUDOEXFOLIATION SYNDROME 
White, dandruff-like material can be seen along the pupillary margin 
and on the anterior lens in patients with pseudoexfoliation syndrome. 
Dilating the pupil will facilitate the diagnosis by moving the iris away 
from the collected debris, revealing a membrane-like or linear 
accumulation of the material. The origin of the white, fibullar material is 
believed to be from the basement membrane of the ciliary epithelium, the 
zonules, and the lens capsule.17 
This condition is seen more often in the elderly and in people with a 
Scandinavian ancestry.1 It is usually bilateral but more pronounced in one 
eye and more evident in the inferior angle quadrant. Pigmentary dispersion 
syndrome often accompanies pseudoexfoliation syndrome.40 
Pseudoexfoliation syndrome can potentially clog the trabecular 
meshwork, but does not necessarily cause glaucoma. It is believed that 3-
30% of patients that have glaucoma also have pseudoexfoliation. Patients 
that do present with pseudoexfoliation should be monitored for increased 
lOP .41 If glaucoma secondary to pseudoexfoliation develops, laser 
treatment has been found to be more effective than conventional 
therapeutic treatment.2,30 
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ANGLE CLOSURE WITH PUPILLARY BLOCK 
PHOT042. 
angle that appears closed 
Pupillary block occurs when the iris comes in contact with the anterior 
lens capsule. This obstructs the flow of aqueous from the posterior 
chamber, through the pupil, and into the anterior chamber. The result is an 
increased pressure in the posterior chamber behind the peripheral part of 
the iris. This pressure causes the peripheral iris to bow forward (Iris 
bombe) obstructing the outflow of aqueous through the trabecular 
meshwork. This produces the classical closed angle. 
pupillary block: 
iris bombe 
Fig. 7. Angle closure with pupillary block 
Geriatric patients generally have thickened, anteriorly-placed 
crystalline lenses and miotic pupils. This predisposes them to angle 
closure secondary to pupillary block. Gender, race, and refractive 
condition are also contributing risk factors as women, Eskimos, and 
hyperopes are most likely to get pupillary block angle closure.3. 15,24 
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Angle closure with pupillary block can be classified as acute, subacute, 
or chronic. Patients with acute attacks present with pain, mid-dilated, 
sluggish pupils, steamy corneas, decreased visual acuity, headaches and 
increased lOP. Gonioscopy will reveal a closed angle. 
Patients with subacute angle closure are at risk for an acute attack. 
Symptoms may or may not be present. Subacute attacks often resolve 
spontaneously. Intermittent lOP increases may be precipitated by stress, 
dim illumination, and medications that cause mydriasis.23 
Chronic angle closure is not associated with acute symptoms. 
Peripheral anterior synechiae (PAS) are associated with the chronic 
condition. If more than 2/3 of the angle is closed with PAS, outflow is 
probably obstructed and glaucoma may result.23 
The treatment of choice for angle closure glaucoma is laser 
iridotomy.34,35 This creates a hole in the iris through which aqueous can 
freely pass from the posterior to the anterior chamber. Hence, the 
pressure that was causing the peripheral iris to bow forward is relieved. 
Pearl: 
The prevalence of narrow angles in the general population is from 2%-
6%. Clinically, however, angle closure glaucoma .occurs in 1 in 183,000 in 
the general population and 1 in 45,000 in those over 30 years of age.4 
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RUBEOSIS IRIDIS 
Rubeosis iridis, literally "red iris", is a condition characterized by 
abnormal blood vessel growth on the iris. Neovascularization of the iris is 
a sign that the retinal tissues are not receiving sufficient oxygen. This 
causes the release of chemical factors which stimulate iris 
neovascu larization. 
Patients with rubeosis iridis are at risk for developing neovascular 
glaucoma.45 Rubeosis iridis is first evident by fine blood vessels at the 
pupillary margin. The neovascular tissue may eventually drag the iris 
stroma into the anterior chamber angle obstructing the trabecular 
meshwork with a fibrovascular membrane. Consequently, an increase in 
lOP and glaucoma may develop. Gonioscopy is indicated whenever rubeosis 
iridis is suspected. 
Treatment of rubeosis iridis is aimed at the underlying retinal 
disorder. Diabetes and central retinal vein occlusion are the two most 
common etiologies.7 Laser treatment (panretinal photocoagulation) has 
proven to be effective in decreasing the retinal demand for oxygen and, 
therefore, reducing the stimulus for new blood vessel growth.2 8 
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TRAUMATIC ANGLE RECESSION 
PHOT043. 
recessed angle 
A common sequela to blunt trauma to the eye is angle recession.25 A 
blow to the eye sets up shock waves which act to tear the ciliary body 
between the longitudinal and circular m'uscle fibers, displacing the iris 
root and ciliary body posteriorly. This creates a localized deepening of the 
angle and an increased exposure of the ciliary body.6 The torn ciliary body 
is not the primary concern, but merely a sign that significant damage to 
the angle structures has occurred. Although the exact mechanism is 
unknown, aqueous outflow may become impeded weeks to years later.6 
Because of this, glaucoma secondary to the blunt trauma is of concern. 
/ " 
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recessed angle 
Fig. 8. Recessed angle 
A thorough case history and gonioscopy are important in detecting 
angle recession. Comparing th~ gonioscopic views of both eyes will aid in 
the diagnosis. All quadrants of the angle must be examined as the 
recessed angle may occupy less than 50% of the angle.48 
If angle recession is detected, the optometrist should perform a 
thorough retinal exam, watch for secondary cataracts, and expect to 
monitor lOP for a prolonged period of time. 
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GLAUCOMATOCYCLITIC CRISIS (POSNER-SCHLOSSMAN) 
Glaucomatocyclitic crisis occurs as an acute, unilateral, increase in 
lOP along with an anterior chamber inflammation.31 This syndrome is 
usually benign and rarely produces optic nerve or visual field changes. The 
etiology is unknown but commonly affects young, adult males and 
frequently recurs in periods of months to years.29 
The initial symptoms include blurred vision, halos around lights, and 
mild ocular discomfort. The examiner will also notice moderately high 
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anterior chamber reaction of cells and flare and keratic precipitates on 
the corneal endothelium may also occur 2-3 days after the onset of 
symptoms. 
Gonioscopy is the key to differentiating glaucomatocyclitic crisis 
from acute angle closure glaucoma. In glaucomatocyclitic crisis, the angle 
will usually be wide open as opposed to angle closure glaucoma where the 
angle is closed. The pupil is usually mid-dilated and reactive in 
glaucomatocyclitic crisis and unreactive in angle closure glaucoma. 
Treatment with topical steroids, carbonic anhydrase inhibitors or 
beta-blockers, and cycloplegics are used to decrease the inflammation and 
the IOP.29 A thorough slit lamp exam, tonometry, and gonioscopy are 
necessary to diagnose patients with this condition. These patients are at 
risk for developing primary open angle glaucoma later in life and should 
have lOP monitored in frequent intervals.26 
3 1 
ANTERIOR CHAMBER CLEAVAGE SYNDROMES (GONIODYSGENESIS) 
Anterior chamber cleavage syndromes consist of several clinical 
conditions characterized by a developmental defect in the anterior 
chamber angle. A prominent Schwalbe's line is called posterior 
embryotoxon, and is usually the initial sign of an anterior chamber 
cleavage syndrome. It can be seen as a white band circling the cornea 
inside the limbus. It occurs in approximately 15°/o of the population 
without any complications.a 
There are three anterior chamber cleavage syndromes. When posterior 
embryotoxon and numerous iris processes extending to Schwalbe's line are 
seen, Axenfeld's anomaly is diagnosed. When iris hypoplasia and mid-
peripheral iris adhesions to the cornea are seen along with Axenfeld's 
anomaly, the condition is termed Reiger's anomaly. The iris stroma in 
Reiger's anomaly is markedly abnormal with holes and distortions and 
often a displaced pupil. If the ocular signs are accompanied by systemic 
skeletal and dental abnormalities, the term Reiger's syndrome is used. 
The most severe cleavage syndrome is Peter's anomaly. It is defined as 
Reiger's anomaly in conjunction with central corneal opacities that bulge 
outward. 
Patients with anterior chamber cleavage syndromes are at risk for 
developing glaucoma. Up to 50% may develop glaucoma from obstruction of 
the an,.,lo nr frr.m a de"0 '"'"'""''"-'"tal defe"t ,...,~ ... .,.." ......... ~-. ..... ,..,,~...,,. meshwork 20,47 t~IV V IV "'-''Vt-'IIIVIU. I VL VI \.IIV '-1QlJOVUIQI • 
Therefore, those patients with a prominent Schwalbe's line should have 
routine lOP checks and gonioscopic evaluations. 
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CONCLUSION 
Gonioscopy is a procedure that allows one to directly or indirectly 
view the anterior chamber structures. Now that optometrists are playing 
a more active role in diagnosing, monitoring, and treating pathology, it is 
becoming a procedure with which optometrists must ,be comfortable and 
proficient. 
There are many conditions that indicate a need for 
gonioscopy.9,10,23,25,31,40,45,47 These anterior chamber conditions may 
affect the outflow of aqueous through the angle structures possibly 
resulting in secondary glaucoma. Additionally, it is necessary to perform 
gonioscopy on all glaucoma suspects to differentiate between primary 
open angle or narrow angle glaucoma. This is important in that the 
treatment of these two glaucomas is considerably different.4 
Prior to pupillary dilation, one should determine if the patient has a 
narrow anterior chamber angle. Patients that do have a grade 1 or 2 Van 
Herick ratio should have their anterior chamber angle evaluated with 
gonioscopy. What if gonioscopy does reveal a narrow anterior chamber 
angle? Should the practitioner dilate the patient's pupils? Considering 
the great benefit achieved in binocularly evaluating the vitreous and retina 
through a dilated pupil, the risk to benefit ratio suggests that it is in the 
patient's best interest to be dilated even if the anterior chamber angle is 
narrow.4 
Certain precautions should be exercised when dilating patients with 
narrow angles, however. By using 0.5% tropicamide to dilate these 
patients, the practitioner has a low risk of inducing angle closure.4 
Pilocarpine and timolol should be on hand to reverse an angle closure in 
the unlikely event that it should occur.4 
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We hope this paper has aided the reader in learning about gonioscopy. 
It must be remembered that reading about gonioscopy is not a substitute 
for actually performing the procedure. The next step is practice, practice, 
practice!!! With time and experience, the practitioner will soon become 
comfortable and proficient with the skill of gonioscopy. 
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